Until now, no German diagnostic instrument existed for somatoform disorders in children and adolescents. Therefore the Screening for Somatoform Disorders in Children and Adolescents (SOMS-CA) was developed based on the SOMS-2 (Screening for Somatoform Disorders 2) (Rief & Hiller, 2008). This study investigates to what extent the SOMS-CA can differentiate significantly between children and adolescents with clinically diagnosed somatoform disorders and a control group and whether the SOMS-CA is superior to the GSCL-C (Giessen Subjective Complaint List for Children) (Braehler, 1992). 30 patients (11 -17 years) with somatoform disorders and a control group (n = 31) were examined with the SOMS-CA (N = 61). The results from the SOMS-CA in both groups were compared with one another by means of a contingency analysis (chi-square test). The sensitivity and specificity were calculated and an optimal cut-off value was determined (Receiver Operating Characteristic curve (ROC-curve) analysis). A comparison analysis of the ROC-curves of the SOMS-CA and the GSCL-C followed. The sum score of complaints in the patients was significantly higher than that in the control group. The ROC-curve for the SOMS-CA demonstrates its excellent ability to differentiate between the two groups with an AUC (area under the curve) = 0.983 (SE = 0.14; N = 61). The sensitivity was 97.6%, the specificity 96.8%. In comparison to the AUC of the GSCL-C the SOMS-CA shows a much higher result. The SOMS-CA successfully identifies patients with somatoform disorders from a paediatric population and differentiates from healthy test subjects. A comparison to the GSCL-C shows a considerable superiority of the SOMS-CA. Further studies on the validity of the SOMS-CA are necessary.
Introduction
The prevalence of somatoform disorders in children and adolescents (ICD-10: F45, DSM IV: 300, 307) is 11% in girls and 4% in boys (Fritz, Fritsch, & Hagino, 1997) . Even more common are functional disorders with a prevalence of up to 25% (Huertas-Ceballos, Logan, Bennett, & Macarthur, 2009) . In a study of primary care patients, 39.6% of patients with somatoform disorders revealed a psychiatric comorbidity (PSC-29) closely associated with internalising behaviour symptoms (Campo, Jansen-McWilliams, Comer, & Kelleher, 1999) . Somatoform disorders tend towards a protracted, chronic progression of disease. Furthermore, studies reveal that these patients are more likely to suffer from anxiety or depression (Hotopf, Carr, Mayou, Wadsworth, & Wessely, 1998) or physical illness (Di Lorenzo et al., 2005) later in life. Retrospective studies in adult patients showed that initial symptoms in 75% of adult patients occur before the age of 20 years (Tomasson, Kent, & Coryell, 1991) . Bass and Murphy (1995) identify the average age at which adult patients claim to have first suffered initial symptoms as being 14 years.
Somatoform disorders lead to significant impairment in the quality of life of patients and their families with high levels of subsequent stress and strains. The high level of subjective impairment leads to a high healthcare utilisation, sometimes including invasive medical diagnostics (Lindley, Glaser, & Milla, 2005) . In paediatric patients with somatoform disorders, there is often a dramatic discrepancy between psychological/psychiatric and physical assessments (Winter et al., 2012; Winter et al., 2013) . Only 3% of the afflicted receive appropriate child and adolescent psychiatric diagnostics and treatment (Perquin et al., 2001) . This can lead to school absentism, social retreat and degradation within the family environment (Noeker, 2008) .
These findings highlight the necessity for an improved interdisciplinary approach, as well as the implementation of psychosomatic basis diagnostics within the somatic primary health care system in order to facilitate further interdisciplinary treatment. In the English speaking world the Children's Somatization Inventory (CSI) (Walker & Garber, 1992; Walker, Garber, & Greene, 1991 ) is established as a screening instrument for the assessment of somatoform symptoms in children and adolescents. In German speaking countries no reliable diagnostic assessment of somatoform disorders in children and adolescents can be found. While the Child Behavior Checklist (CBCL)/Youth Self-Report (YSR) (Achenbach, 1991a (Achenbach, , 1991b and the Giessen Subjective Complaint List for Children (GSCL-C) (Braehler, 1992) offer lists of somatoform symptoms, none are intended for the assessment of diagnostic criteria for somatoform disorders. Furthermore, no modules for somatoform disorders exist in common diagnostic interviews for children and adolescents, such as the K-SADS-PL (Kaufman, Birmaher, Brent, Rao, & Ryan, 1996) and the DISYPS-KJ (Döpfner & Lehmkuhl, 2003) . There is a computer based diagnostic interview for adolescents aged 16 years and above, namely the Composite International Diagnostic Interview and its revisions (CIDI/DIA-X) (Wittchen & Pfister, 1997) which permits the diagnosis of psychological disorders according to ICD-10 and DSM-IV including somatoform disorders.
For adults, German questionnaires for the assessment of somatoform disorders exist, such as the Screening for Somatoform Disorders (SOMS-2) (Rief & Hiller, 2008) . In the psychiatric sector the Quantification Inventory for Somatoform Syndromes (QUISS) (Wedekind, Bandelow, Fentzahn, Trumper, & Ruther, 2007 ) is available, which was developed for the measurement of symptom progression and the evaluation of therapeutic outcome. As well as somatoform symptoms, both questionnaires have items relating to functional impairment and to illnessspecific behaviour and attitudes.
The following study highlights the current lack of an evaluated German screening for the identification of somatoform disorders in children and adolescents. In order to address this, a Screening for Somatoform Disorders in Children and Adolescents (SOMS-CA) was developed based on the Screening for Somatoform Disorders (SOMS-2). By means of a pilot study it was evaluated to what extent the SOMS-CA can differentiate between children and adolescents of a healthy control group and a patient group with clinically diagnosed somatoform disorders. This extent of differentiation was compared with the existing GSCL-C questionnaire.
Methods
A total of 30 patients and 31 healthy control subjects were included in the study. All data was calculated in analysis software SPSS. The patient group and the control group did not vary significantly from one another in terms of gender, age, migration background, intellectual ability, and socioeconomic status. The distribution of diagnoses in the patient group can be seen in Table 1 .
The inclusion criteria were: the principal diagnosis of a somatoform disorder, age between 11 -17 years, IQ ≥ 70 and sufficient competency in the German language. Patients with dissociative disorders were included because they are classified under somatoform disorders in the DSM (DSM-IV in 2010). Patients with a somatoform disorder who suffered primarily from anxiety or depression were excluded from the study in order to minimise confounders. All patients were thoroughly examined and clinically diagnosed as a prerequisite by experienced children's psychiatrists of our clinic. All patients showed severe cases of somatoform disorders and required in-patient hospital treatment. The recruitment of the control group (11 -17 years) took place during the same period. Their exclusion criteria were: psychiatric disorders, IQ < 70 and insufficient competency in German. All participants and their parents were required to sign consent forms declaring voluntary participation. The diagnostic instruments used are described as follows. In order to exclude or assess psychiatric disorders in children and adolescents according to the criteria as set out in ICD-10, a semi-structured psychiatric interview was conducted (Kiddie-Sads-Present and Lifetime Version, K-Sads-PL) (Kaufman et al., 1996) . Part 1 (in extended form) of the CFT 20-R basic intelligence test scale 2-Revision (Weiß, 2006) was used for the evaluation of the intellectual capability. Furthermore, an existing German complaint scale such as the Giessen Subjective Complaint List for Children (GSCL-C) (Braehler, 1992) was applied alongside for comparison and validation purposes.
The Screening for Somatoform Disorders in Children and Adolescents (SOMS-CA) was developed on the basis of the SOMS-2 (Rief & Hiller, 2008 ) and the QUISS (Wedekind et al., 2007) . The SOMS-CA is a selfassessment questionnaire for an age range of 11 to 17 years and comprises a list of 31 symptoms, 17 questions on quality of life and illness-relevant behaviour and 3 questions on differential diagnoses ( Table 2 and Table 3 ).
The symptom list of the SOMS-2 for adults (53 items from ICD-10 and DSM-IV) was reviewed with full consideration of its relevance for children and adolescents. A qualitative analysis of clinical records was carried out for 66 patients (48 girls, 18 boys) aged between 7 and 18 years (median = 13.8) with somatoform (ICD 10: F45.0 -F45.9) or dissociative disorders (ICD 10: F44.4 -F44.8) (Brockhaus, 2008) . As well as the file analysis, symptoms, which were deemed to be significant in other studies on somatoform symptoms in children/adolescents, were accounted for in the questionnaire. These include symptoms such as weakness, tiredness and a lump in one's throat (Eminson, Benjamin, Shortall, Woods, & Faragher, 1996; Essau, Conradt, & Petermann, 2000; Walker et al., 1991) . During the development of the SOMS-CA, alongside the revision of the list of symptoms, questions relating to quality of life and illness-relevant behaviour played an important role because of their (differential) diagnostic importance (Eminson et al., 1996; Essau et al., 2000; Fritz et al., 1997; Rief & Hiller, 1999; Walker, Garber, Smith, Van Slyke, & Claar, 2001) . From a total of ten questions relating to quality of life and illness-specific behaviour in the SOMS-2, seven were adopted and their content and formality modified to suit the age group. Consideration of the QUISS led to the selection of a further six questions. The evaluation of the SOMS-CA follows that of the SOMS-2. A total of seven points can be scored in the SOMS-CA. By derogation from SOMS-2, a point is awarded in SOMS-CA if at least one complaint from the symptom list is answered in the affirmative ( Table 2) . With regard to more monosymptomatic courses of somatoform disorders in young patients (Fritz et al., 1997; Pfeiffer, Schröder, & Lehmkuhl, 1997) as opposed to polysymptomatic courses in adults, we consider one tagged symptom to suffice for a point in the screening. For the questions relating to quality of life and illness-specific behaviour, six issues (questions 4, 11, 12, 13, 18 and at least one tagged out of questions 5 -8) are taken into account, which can also be found in diagnostic criteria ( Table 3) .
The following statistical analyses were made use of in the study: By using the Receiver Operating Characteristic (ROC) analysis it was possible to generate an optimal cut-off value as well as values for sensitivity (correctly positive) and specificity (correctly negative) for the SOMS-CA. The result provides an evaluation of the test's ability to differentiate. A ROC analysis was carried out, in which the dependent variable was defined as the total score of the SOMS-CA and the state variable was defined as the actual state of disease, which was measured by means of a clinical interview adopting the current gold standard which follows the two categories of "clinical diagnosis" according to ICD-10 and "no clinical diagnosis". Finally, in order to highlight the superiority of the SOMS-CA over the GSCL-C in terms of differentiation, the ROC-curves of the two questionnaires have been compared using the statistical software package MedCalc. The study has been approved by the appropriate ethics committee and has therefore been performed in accordance with the ethical standards laid down in the 1964 Declaration of Helsinki.
Results

Comparison between the Patients and the Healthy Control Group
The total score of complaints in the patient group is significantly higher than in the control group (T = 4.2, df = 43.9, p = .000 *** ). The average for the sum of all physical complaints for the patients was 9.2 (S = 6.2) and for the control group 3.8 (S = 3.3). Upon observation of the 31 individual physical symptoms, it was found that the frequency of 12 symptoms in particular varied significantly between the patient and control groups ( Table 2) . From a total of 17 questions on quality of life and illness-specific behaviour, significant differences between the patients and control group were observed in twelve questions (Table 3) .
ROC Curve: Sensitivity, Specificity and Cut Off
The area under the ROC curve is AUC (area under the curve) = .983 (SE = 0.14; n = 61). The differentiation ability of the SOMS-CA according to the heuristics of Janssen and Laatz (2010) is outstanding since the AUC is >.9. The SOMS-CA can therefore differentiate accurately between patients with somatoform disorders and healthy test patients. The curve path can be seen in Figure 1 . An optimal cut off value of 3.5 was generated, resulting in a point score of ≥4 which is categorised as conspicuous in the evaluation ( Table 4) . The sensitivity reached 97.6% which means that all but one of the patients were classified as conspicuous by the SOMS-CA. The resultant specificity was also very high at 96.8% which means that 96.8% of the healthy test subjects were categorised as inconspicuous such that the probability of being falsely categorised by the SOMS-CA as conspicuous without a clinical diagnosis is very low at 3.2%.
A comparison of the AUC of the SOMS-CA total score (symptom list plus additional questions on quality of life and illness behaviour) and the GSCL-C shows that the SOMS-CA is superior in terms of differentiation between the patient and the control group. The AUC result of the SOMS-CA total score is much higher compared to the GSCL-C. According to Janssen and Laatz (2010) the low AUC of the GSCL-C (result < .7) is unacceptable. A comparison of the ROC-curves for the SOMS-CA total score, the SOMS-CA sympom list (without additional questions) and the GSCL-C shows that the SOMS-CA total score delivers the most convincing results and differentiates the best between the two groups (Figure 1 and Table 5 ). 
Discussion
The present study showed that the SOMS-CA can differentiate effectively between children and adolescents with clinically diagnosed somatoform disorders and children and adolescents from a healthy control group. When comparing the clinical sample with a healthy control group using a ROC curve, the SOMS-CA provided an excellent classification performance. With a cut off value of 3.5, the sensitivity (97.6%) and specificity (96.8%) were both very good. The ROC curve demonstrates the strong differentiability of the SOMS-CA. Application of the SOMS-CA on a clinical population with somatoform disorders resulted in only one patient being classified as false negative. This patient had a dissociative disorder. This may signify that the SOMS-CA can better identify patients with somatoform disorders than those with dissociative disorders. This could be related to the higher frequency of shorter symptom durations and resulting lower scores.
On the other hand, only one healthy test subject was identified as conspicuous by the SOMS-CA. In the extensive companion diagnostics however, this subject did not fully satisfy the criteria for a mental illness. Subclinical mental problems however cannot be excluded for the subject. Subsequently, the SOMS-CA might also identify mental problems, which are insufficient for a psychiatric diagnosis. Moreover, up until two years previously, the subject suffered regularly from migraines which became sporadic and less common by the time of investigation. Therefore it must be taken into account that the SOMS-CA identifies conspicuous findings even in subjects with prolonged physical illnesses. Investigations using the SOMS-CA are currently being carried out on children with chronic somatic illnesses.
As can be seen from the results shown, the SOMS-CA has been verified by clinical practical experience. A comparison between the AUC of the ROC-curve from the two questionnaires SOMS-CA and GSCL-C showed that the SOMS-CA is a superior instrument to assess children and adolescents with somatoform disorders and to detect healthy subjects as inconspicuous because of its symptom list and in inclusion of additional questions on quality of life and illness behaviour. These results highlight the fact that questions on illness specific behaviour and changes in quality of life are decisive factors on the assessment of somatoform disorders.
Additionally it is to be noted that diminished perception of personal health and denial of medical findings in children and adolescents with somatoform disorders is influenced by the caregiver (Noeker, 2008) . For this reason a SOMS-CA "parent questionnaire" has been developed which shows satisfactory results for its sensitivity and specificity (Voss, 2012) .
The health economic implications due to the demands on the paediatric primary care for both physical complaints and simultaneous psychosocial strain are extremely high: (Bernal et al., 2000; Briggs-Gowan, Horwitz, Schwab-Stone, Leventhal, & Leaf, 2000; Noeker, 2008) . The public health sector is put under strain on the one hand by frequent doctors' visits and subsequent diagnostic investigations (Reid, Wessely, Crayford, & Hotopf, 2002) , on the other hand by the impending chronification of the clinical picture as a result of deficient child and youth psychiatric diagnostics and treatment (Benjamin & Eminson, 1992) .
A limitation of the present study which must be acknowledged is the small sample which means that the results may not be regarded as representative of the general population. The number of study subjects is small because of the elaborate study design and its detailed examination process. It must also be acknowledged that this study deals with a severe clinical sample for which a selection process of participants had already taken place. As a further point of criticism, the clinical diagnosis used as the current gold standard can be adduced. Since there is currently no diagnostic manual for the assessment of somatoform disorders, the diagnosis of patients would be determined in a clinical interview by experts with clinical experience and used as the gold standard.
So far the SOMS-CA has not yet been tested on patients with other psychiatric diagnoses such as anxiety disorders and depressions. At present a study is being carried out on this topic in our workgroup. The SOMS-CA as a screening in an in-and out-patient population of our Department of Child and Adolescent Psychiatry, Psycho-somatics and Psychotherapy showed satisfactory results for its sensitivity and specificity (Voss, 2012) .
Both psychiatric and physical illnesses may influence the results of the SOMS-CA. While all patients were seen by a paediatrician and were examined for organ pathological findings in response to their complaints, this did not take place for the selection of the healthy test subjects. The possibility therefore cannot be ruled out that healthy test subjects might have had undetected chronic or acute physical illness with organic findings, which might have influenced the results of the SOMS-CA.
Conclusion
The SOMS-CA successfully identifies patients with somatoform disorders from a paediatric population and differentiates from healthy test subjects. A comparison to the GSCL-C shows a considerable superiority of the SOMS-CA. Further studies on the validity of the SOMS-CA are in process, in particular the SOMS-CA as a screening for patients with other psychiatric disorders and for patients with chronic somatic diseases. Beyond this, data on a representative norm sample are to be collected. Age-and gender-specific as well as culturally specific norms should be considered. Results on reliability and on factor analysis are expected soon.
